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ADOPTION OF ROCK WALLS 

AS A SOIL CONSERVATION 

STRUCTURE IN HAITI 

INTRODUCTION 

L and degdation has heen identified as one of the mmt serious ecolopjcal. envimnen- 

tal. and economic problems facing the Haitian society today. One pnicular problem 

associated with land use is soil erosion. Throughout the lYh cenrur)., dem&ic. 

socioeconomic, and market pressures forced Haitian farmers to clear forest areas in order to grwx annual 

crops on steep and fragile lands (Bellande et al. 1979). Crop intensification and continuam cultivation d 

steep lands without supplementary use of conservation practices have accelerated the rate d soil kva in 

Haiti. In 199@. it mas estimated that Haiti was losing 36 million tons of n i l  each year (Aaociaticn 

lntemationale de IXvelopment lm). 

Early efforts to resmct environmental damage emanating from n i l  emrion have f w d  on 

mechanical structures, such as x k  walls and gully plugs. Since the early 1940s. government and nnn-pv- 

ernmental agencies have launched several watershed management projects using nlck malls as the princi- 

pal soil conservation practice (Regis 1999). In case studies on soil conservation technology in Haiti. Lea 

(1996) found that the installation of rock malls on peasant farms uas pmfitahle. This technique y i e W  

internal rates of return of up to 75 percent. making investment in this practice relatively amactive. 

Despite the effectiveness of this technique in controlling enxicm and the high rerum on Invex. 

ment. irs difhrsion throughout Haiti is limited. When the practice is adqted. the structures are mu ak- 
quately maintained. as indicated by Lea (1996). In the =arch for answers to fanners' reluctance to ak- 

and manage soil conservation structures in Haiti. especially rwk walls. previous d i e s  (Saint-Dic 1981: 

Jean-Pierre 1984) mainly f m d  on two major factors: l a d  tenancy and inwsnnent cma. They d ica t -  

ed that high capital expenditures for installation of rock malls and the lack of l a d  security discouraged 

fannen hum investing in rtrk walls, even in areas where rocks are abundant. Smce rock malts have ken 

adopted in areas such as Fort-Jacques. legitimate questions may k r a i d  as to what k t o n  play a deter- 

minant role in the adoption and management of rnxk mds  in this particular locale. This investigation 

concentrates on the adoption and management of rock walls in Fort-lacques. The m l t r  prexntd in rhrr 

publication are based on a survey conducted on 11 5 farm households in the Fort-Jacqws area kruven 

December 1999 and January XW. 
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LOCATION OF THE S T U D Y  

Physical characteristics 
The research was conducted in Fort-Jacques (Figure I ) ,  a hilly area located ahout 30 miles (48.3 

km) southeast of Port-au-Prince, the capital of Haiti (18O13' N, 78"W). 

Since the 1940s, farmers in this zone have witnessed the implementation of soil conservation proj- 

ects, from reforestation to rock wall installation (Murray 1979). The elevation of the zone varies from 900 

to 1,400 meters above sea level, and has a mean annual temperature of 22% The average annual rainfall 

is about 2,000 millimeters distributed in a bimodal pattern, with rain occurring from February to May and 

from August to November. At this high elevation with steep slopes, rock walls are essential for sustain- 

able agricultural production. The land in this area was originally covered with forest trees, hut population 

growth and economic pressure have led to vast deforestation since the 19th century (communication with 

area's elders). Today, the area is partially uncovered with an abundance of rocks distributed over the land- 

scape and slopes varying from 10 to 60 percent. 

Agricultural production systems 
The characteristics of the farms in Fort-Jacques are typical of the general situation found in Haiti. 

Fatmers in this zone operate an average of three plots located at various distances from their homes. 

Farmers interviewed operate between one to six plots. The average size of a farm is 0.70 hectares (ha) 

within the range of 0.04 and 4.26 ha (Tahle 1). Seventy-seven percent of the farmers operate less than 1.0 

ha, 19 percent have between 1.0 and 2.5 ha, and only 4.0 percent operate more than 2.5 ha of land. 

TABLE I .  DISTRIBUTION OF FARM SIZE IN FORT-JACQUES. HAITI. 1999 

Size Mean Percentage of farms 
Average sue 0.70 ha - 
Less than 1 ha 77 
1 to 1.5 ha 19 
More than 2.5 ha 4 

Haitian farmers are usually involved in a set of tenancy relationships that prevent them from 

implementing important long-term investments on the land. Farmers in Fort-Jacques operate plots under 

different land tenure arrangements, including direct ownership, rent, inheritance, and sharecropping. For 

each farm, we define a security index, indicating the degree to which farmers own and control land 

resources in Fort-Jacques. This index is calculated by dividing the number of hectares directly owned by 

the farmers by the total area (ha) of land operated. In this region, the average index of land security is 

0.19, indicating that farmers in Fort-Jacques have limited control over the land they operate. 

Land tenure, though a critical factor in farm investment and development, is precarious in the 

study area. Two major factors explain the land situation in Fort-Jacques. First, demographic pressure has 

pushed the use of land beyond the limit of its sustainable capacity. Under the Haitian inheritance system, 

all children receive equal shares of their parents' land. Plots previously operated hy one farmer may now 

belong to several heirs. Legal division of land is almost impossible in many cases in Fort-Jacques. The sec- 

ond aspect of the situation concerns the importance of the land market in the zone. There is an impres- 

sively vigorous land market in this area where farmers seem to he sellers rather than buyers. 

For decades, wealthy people have been buying mountain lands with the intention of creating 

vacation homes (Murray 1979). In recent years a shortage of housing in urban areas and the high risk of 
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investment in other srctors of the economy led many city Jwellers to in- in l a d  m h i W  l-nms. 

Hence. land values have i n c r e d  suhsrantially during the last Jrcade. Even thcwgh invesrmenr in agri- 

culture is relatively anractive in Fort-Jacques, tarmers have WU their Ian& at sipiiicant p c e s  in d e r  
to fund the mipiation of family members. In many cam.  rhe former ouner td the l a d  continues rtr live 

on the plot as a manager until the new ouner decides to huilJ a house. Enmen' act= to lad in rhe hm- 
Jacques area emanates from sevel-a1 relationships that led to Jiiierrnt npy ,~ i  inwcunn. (Slurrav). 

Establishment anJ management ot soil consewation pracrices in Fort-Jacqurs may he iniluencd by the 

degree d land tenure security. 

Due to the envinmmmtal conrlitiens ot the :me, tamers pnduce a variety dhigher  \-alue crqw 

includirrg vegetables. grain. and tubers. Thew crops inclde cahhage. carrots. tomaroes pxaros.  onims. 

beans, lettuce. leeks, and other vine and leati. vegetables. On each small holding. those c r o p  are p n d u c d  

in limited quantities. Farmers usually intercrop rhe s p i e s  In order to have vrgrrable ibr sale all vear 

round. The farming system in the area is highly intensive. The ia l l~w per id  l am onlv inlm one t,r rhree 

months. Because d this shon per id  of f a l l r w ,  the maintenance of soil fertility is through the adi t ion oi 

chemical fertilizers. Farmers make intensive use of fertiliren rhat are appropare i& vegetable pndwtion. 

They also use psricides to limit damage caused hy ins lsr  and other p t s .  

Animal production alw plays an irnprtant nde in the peasant economy , i F m - J a c q ~ .  Pig Earm- 

ing is the mast common form ot animal  husband^ in the area (Figure 2 ) .  The averap numkr  ,$pip on 

a farm is 1.45. Seventy percent of rhe farm5 oun at least one pig. Following pip, cattle p ~ d u c t ~ e n  ciuncs 

in second place. Approximarely 58 percent oi rhe farms raise cattle: the numhx of cattle on a t a m  a\-er- 

ages 0.86. The importance of other n-prs ,,i animals on the h-ms i s  l e s  qniiic.mt. 

Socioeconomic characteristics of the houwholds 
Information on the characteristics c d  the hnuwholds is prrsentd in Table 2 .  The average age ~ l i  

all farmers interview4 was reughly 51 years. varying tiom 2 5  to years. &my-eight prcenr '4 all inrer- 

viewees u.ere beween 25 and 50 years old. .4ppmimarely 36 prcent ,>fall interviewers were k tueen  51 
to 65 years old. while only 16 percent were older than 65 years. 

Seventy percent of all respndents Jeclard that they were married RespirnJents the s a n s  

of single and common-law union rrpresent I5 Frcrnt  rach. In tern d level ducat~,m. rhree iate- 

gories of farmers are identified in the Fort-Jacques area: Carmen u-ith no torma1 ducation. rh~tw who 

attenJed primary schtxd. a d  those who amend4 high schtxnl. The m;ijnriry i d h r m e ~  (ic'prcent) inter- 

viewed had no formal ducation. Fony-one percent ,)i i a r m e ~  attended  prima^ xhaxd. tmly 3.9 percent 

attended secondary schrwl. 

Despite a relatively high level o t  illiteracy in the :one. 21 percent d r h e  tanners u-h? ~~ 
declare they have received training in g r i l  conservation kwn a nenrhy Ruprisr Misirman- oqmiarion.  

Soil conservation projects usuall\- operate thnwgh lcx-al oWani;ati~ns. ~ X i W n u n i ~  opani:vimr have 

heen extensively used in rhe past ft>r building tur.11 n d s  and rock u-ails. In the Fo r t - Jxqw awa. o f t h w  

who declared that they pr t ic ipat4  in local orgmirations, i S  prcent are memkrs oiagnculrural c.qvr- 

atives. They are more interest4 in oWini;ltions that prtn.iJe agriculrural inputs at rrlarivelv L r r  c t ~ x  

HousehoUs participating in the survey had several members who wen- eng+ in \-anow apicul- 

rural and non-a.gicultuml ircupatim~s. The average houwhdJ contam seven dl\-idualr. Tha rlruati~m 

places presure on the houxh~~Us '  IimitcJ resources. LanJ i\  <.irie, .and w w r d  , i r ~ n J  upm .I 

small piece of land for sun.i\.al. Sixty-iive p r c m t  <+all houwholJs have more than iive pvy.le. H.air1.m 

farmers primarily are dependent on tamiily lah~r.  Lah r  availability i~lr  iarming appeap ro he a cntical ih-- 



tor during peak seasons. The average number of workers available per ha in a household in Fort-Jacques 

was about 14. Sixty-four percent of all farms had more than five workers per hectare. In a situation where 

land is scarce, the farms are unable to absorb the number of workers available in the household. Therefore, 

many people migrate periodically to find non-farm jobs in Port-au-Prince and other nearby cities. 

TABLE 2. SELECTED SOCIO-DEMOGRAPHIC CHARACTERISTICS OF FARMERS 

IN FORT-JACQUES, HAITI. 1999 

Mean % of respondents 

Age 51 years 
25 ro 50 years 48 
5 1 to 65 years 36 
Above 65 years 16 

Marital status 
Married 70 
Single 15 
Common law union 15 

Educat ion 

No schooling 50 

Prima2' schwl 
41 

Secon aw school 9 

Young children go to school either in the community or in nearby villages. Seventy-eight percent 

of households in Fort-Jacques have children in school. Each household in Fort-Jacques participating in the 

survey had an average of three children in school. Other family members had off-farm jobs that provided 

them with additional revenues. Forty-two percent of heads-of household interviewed had off-farm employ- 

ment; approximately 30 percent of households had a family member employed off the farm. These off-farm 

activities include mainly masonry, small commerce, and employment as casual workers. 

All the activities developed by the households are aimed at increasing the families' income, and 

consequently improving their standard of living. The level of income of the household is relatively high- 

er in Fort-Jacques than in other zones where farmers grow predominantly subsistence crops. Farmers obtain 

their income from different sources including crop production, livesrock and off-farm activities. The mean 

income From different sources of the selected households in Fort-Jacques is 12,099 gourdes (US $1=20 

gourdes). Marketing of crops remains the major source of income for farmers in the study area; however, 

off-farm activities make a significant contribution to the total household income. Agricultural income, 

which includes crop and livestock revenues, represents about 53 percent of the total income (Figure 3). 
Revenues from activities other than farming make up 47 percent of the household total revenue. The 

average level of per capita income of households in Fort-Jacques is 2,041 gourdes per year. It varies from 

63 gourdes to 13,025 gourdes, with 44 percent of households having between 1,000 and 3,000 gourdes. 
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Fon-Jacques 

Figure 1. Loation of the Study Area 

hl Cattle Horse C h i e n  Goat 

Livestocks 
F i r e  2. Distibution of Livestock on the F v m ~  in Fon Jacques, Haiti, 1999. 



Other lnwrne 

Crop revenue 
44% 

Figure 3. Distribution of Household 

Ltvestock revenue Fort-Jacques, Haiti, 1999. 

Income in 

Figure 4. Example of Rock Walls in Haiti. 

Protection of the soil Improvement of crop yields Retention of fertilizers 

Advantages 

Figure 5. Stated Advantages of Rock Walls by Adopters. 
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Shelter for rats Require important Reduce produdion 
cash investments surface area 

Fimre 6. Stated D i s a l m n t a ~  of Rock Walls by Adopters. 

Figure 7. Ownership Status of Rock Wall Treated Plots. 

Levels of maMgement 

figure 8. E~;llmtion of Rock \Val1 Srmctures bv Farmers and Technic i i  
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DIFFUSION OF ROCK WALLS 

Attributes of rock walls 
Rock retention walls (Figure 4) are structures built along the contour of slopes with the purpose 

of slowing down and diverting rainfall, controlling erosion of steep lands, and forming a natural terrace 

over time (Toness et al. 1998). This technique is particularly effective at reducing soil loss (Hallsworth 

1987; Wiggins 1981). It requires less maintenance than other techniques, such as terraces, and little 

knowledge of engineering is needed to install them (Williams and Walter 1988). Studies conducted in 

other tropical countries have indicated several benefits of rock walls. In a study in Honduras, Lopez- 

Pereira et al. (1994) reported that rock walls increase water retention and reduce the risk of unprofitable 

fertilizer application. Significant increases in crop yields and positive effects of rock walls on farmers' 

income are also reported, especially when improved seed and fertilizers are used (Lopez-Pereira et al. 1994; 

Santos et al. 2000). Nevertheless, the rock wall technique is labor intensive and necessitates important 

investments (Toness et al. 1998). 

Rock walls have been used in Haiti for decades; however, their adoption is limited, and the man- 

agement of the structures is often less than satisfying. Lea (1996) reported positive changes in grain yields 

ranging from 22 to 57 percent with the installation of rock walls. Lea (2000) reported an adoption rate of 

rock walls of 29 percent among farmers in different areas in Haiti. Nevertheless, the extension of this soil 

conservation practice throughout the country is relatively limited. In short, the lack of adoption of rock 

walls and a low level of maintenance of existing structures remain serious barriers in the effort to reduce 

erosion effects in different areas. 

Farmers' adoption of rock walls 
Rock walls are among the oldest soil conservation practices in use in Fort-Jacques. They have 

been placed in the zone since the 1940s (Murray). All farmers interviewed are aware of the use of mck 

walls as a soil conservation practice. The present generation has learned from their parents who witnessed 

several soil conservation projects and have participated in community work. The importance of rock walls 

as a soil conservation measure is clearly stressed by all farmers in Fort-Jacques. They all indicated that rock 

walls are beneficial to the environment. They pointed out that production of vegetables is nearly impos- 

sible on plots without soil conservation structures. Thus, rock walls are an important element of the farm- 

ing system in the area. Fifty-nine percent of farmers interviewed in Fort-Jacques have rock walls on at least 

one plot. Some of them have built the structures without any external assistance. However, a number of 

farmers encountered existing rock walls on the farm at the commencement of their present farming activ- 

ities. A particular aspect of the rock walls in Fort-Jacques is that they are not built according to technical 

specifications. The walls were not placed along contour lines, as is often recommended by technical 

agents. In many cases, the rock walls are piles of rocks rather than tightly fitted structures. Nevertheless, 

farmers declared that the structures reduced erosion by preventing the soil from washing away from their 

plots. 

Farmers in Fort-Jacques have identified several advantages nf rock walls (Figure 5) ,  including pro- 

tection of topsoil (100 percent), improvement of crop yields (43 prrcent) and retention of fertilizers (70 
percent). Nevertheless, they also underlined some disadvantages (Figure 6). Sixteen percent of the farm- 

ers mentioned that the walls are shelters for rats that destroy plants. They also indicated that the walls 

reduce the space available for crops, limit possibilities for animal grazing, and require important cash 

investments for establishment and maintenance. 
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Even though h e r s  recognize that rock walls reduce production surface area. they indicate drat 
the plots are difficult to farm when r aks  are xanered all over the field. Thus, building nwk a d s  nor only 
permits erosion control. but also facilitates field operations. 

Table 3 presents some characteristics of rock nall-treated plors in Fort-Jacques. The numkr oi 
years since the implementation of the rock walls on farmers' plors xaried h m  one to .W. .4cconling to the 
respondents, the structures ohserved in Fort-Jacques are. on average, 10 years old. Thiny-seven prcent of 
the established structures are more than 10 years old. while 24 percent are beween five and ten t ~ a r s  
These values show that the establishment of rock walls are a familiar practice in the rrsearch area. 

Itan Unit Hean 
Sne of dot Hectare 0.69 ? ?2 1 29 
h t a n k  horn home hfmute 10 I 4c1 
sl~pe Percent 28 I ? &' 
Years wlth m k  ndk Numkr 10 I 3C 

The size of the plots. on which rock walls are established. ranges from 0.M to C.65 ha; the aver- 
age size of a treated plot is 0.26 ha. Sixty percent of the plots measure lea than 0.25 ha. and 27 prcent 
have a size between 0.25 ha and 0.50 ha. The tenure of these plots vanes from one h to another. 
Inheritance is the mast common form of land transfer in the Fort-Jacques area (Figure 7). Fifty-three per- 
cent of all farmers interviewed declare that they inherit the plots with reek nalls. The pezcent of pr- 

chased plots represent 19 percent; rented, managed. and half-lease holdings represent I3 prcent. 13 p r -  
cent. and 2 percent, respectively. 

The time required to walk from a farmer's home to a treated plot averages 10 minutes The distance 
varies in time from one to 40 minutes. with 45 percent of the plots k ing  krnpen five and ten minutes 
away. Thiq-seven percent ofthe plors are located at less than five minutes from the k m '  Lme. while 
only 18 percent are found at more than 10 minutes. Rock nalls in Fon-Jacques are ewahlliherl on plots n ~ t h  
average slopes of 28 percent. The s lop of all evaluated plots xanes from 10 to 60 percent. The malmn. c*. 
the plors (71 percent) have slops between 12 and 35 percent. Twentyfive percent d the plots have s l c p s  

between 36 and 45 percent. Under such conditions. in which land considered as non-arable is k ing  u d  

for agricultural production. erosion becomes a serious problem. espcially when rainfall is heavy. 

Management of rock u ~ d  smccnrres 
Management of established rock wall structures is an important aqpct ofaJopticm d wil cinwrr- 

vation technologies. The efficiency oia structure depends upon its level of management. A11 fanners inter- 
viewed in Fort-Jacque acknowledged that they maintained the n r k  nalls implemenrd on their plots. 
Two major activities are undertaken to maintain the smnmrres: repair oi breaches by arranging nxks in 
the walls. and increase in the height oi  the walls when there is over-accumulation of soil behind the nalls 
Considering the nature of this soil conservation practice. farmers stared that it n x  not nec+isan- to kc- 
quently maintain the rock walls. However. 70 percent of the farmers interviewed kid that they man- 
age the structures once a year. Otwrvations during the survey perid. reveal& a lack of maintenance oi' 

rock wall structures on several plots. In a number ot cases, the nalls were broken doan and the mks awe 
x a n e d  on plots limiting the space available to pow crops. A practice n k n d  in the zone is  that ~ r m e  
farmen let the soil accumulate on the wall; then rebuild the smrctures a linle farther &mn the s lop  unrd 
they create a relatively flat surface to grow vegetables. 
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Rock walls established on farmers' plots in Fort-Jacques were managed differently from one plot 

to another. A number of questions were included in the survey to determine how well structures estab- 

lished on farmers' plots were managed. When asked to evaluate the management of the structures imple- 

mented on  their plot, farmers state that 41 percent were well managed, 48 percent and 10 percent of the 

structures were fairly, and poorly managed, respectively. However, results from enumerators' evaluation 

indicated different outcomes. Enumerators' evaluation of the structures showed that 25 percent of all 

structures were well managed, 53 percent fairly well and 22 percent of the treated plots were poorly man- 

aged (Figure 8). It is obvious that there exists a difference in the distribution of the level of management 

of the rock walls among evaluations. However, all evaluations indicated that the level of management of 

the structures was predominantly average, followed by good and poor, successively. 

Management of rock wall structures does not seem to he the first priority of farmers in Fort- 

Jacques. The most important thing is how to keep growing vegetables without losing the fertilizers due to 

leaching and soil loss. Tenure arrangement of the treated plots does not appear a) play an important role 

in all instances in farmers' decision to invest in rock walls. However, it may be important in particular 

cases. For instance, in discussion with farmers, a number of them mentioned that they do  not maintain 

the structures because they do  not know when the owner of the plot will reclaim them. As mentioned ear- 

lier, upon selling the plot, a number of farmers serve as managers until the current owner decides to build 

a house. That  can take three to five years. The instability of prices of vegetables on  local markets, and the 

relatively high prices of the agricultural inputs, such as improved seeds, fertilizers and pesticides, often dis- 

courage or prevent them from benefiting from rock wall investment~. 

Factors influencing adoption of rock walls 
Factors influencing farmers' decisions to invest in rock walls in Fort-Jacques were investigated 

using a logistic regression model. The model is aimed at determining the probability that a farmer will 

adopt rock walls as a soil conservation measure. The dependent variable is represented by the binary 

choice of adoption or non-adoption. The  dependent variable takes the value of 1, if the farmer is an 

adopter of rock walls, and 0 otherwise. The  independent variahles used to estimate the coefficients of the 

adoption model include farm operator characteristics (age, gender, education level, marital status, mem- 

bership in local organizations, training in soil and water conservation), farm characteristics (size of farm, 

index of land tenure security), crop dependency, and household per capita income. The explanatory vari- 

ables are defined in table 4. 

TABLE 4. DEFINITION OF VARIABLES USED IN THE ADOPTION OF ROCK WALLS 

Variable Definition Expected effect 

1. Age Number of years of the respondent ( - )  

2. Gender 1 if respondent is male, 0 othrrwise (+) 

3. Marital status 1 if respondent is married, 0 othenvise ? 

4. Education level 1 if respondent has a iorrnal education, 0 otherwise (+)  
5. Group membership 1 if respondent is member ot a local group, 0 otherwise (+) 
6. Soil conservation training 1 if farmer has a training, 0 otherwise (+) 
7. Per capita income Annual per capita income of household ( + I  
8. Crop dependency Share of crop revenues in total income (+) 
9. Size of farm Number of ha of land operated (+) 

10. Secur~ty of tenure Share of owned land out of total operated land (+) 
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The findings of the m d e l  r ep rwd  in table 5 indicate that five v a r i a b l ~ n a m e l v  g e d r ,  mem- 

bership in local organization, mining in soil consrrvation practice, size <>i iarm and p r  capira mciune - 
appear to  be significant determinants d the adoption o t  nwk u;tlls in Fon-Jacques. Gemkr  a lw pla\> a 

psi t ive and significant role in rhe adoprim d rock walls in the  are.^. The  psir ive influence oi rhlr iac- 

tor implies that male farmers are 5.8 times more likely to invest in rock walls as a wil conservation meas- 

ure than their female c o u n t q a n s .  The probability d adoption of rock walls incraws when the heal oi 
household is male. In tact the placement d rock walls is l a h x  and cash inremi\-e. Ir is c o n d e m l  as a 

man's job; female farmers will establish nwk walls if they can ;tHord the nticuary initial investmenrs. 

Intercept -0.79 369 I.:[ 399 

.%T -0.0192 0 .0 l i i i  
Gender (male) 1 .&X4 0.S5'4~'4* 
Marital Status C.k'i49 0.S59 
Grwp m r m k ~ h i p  -1.jlY5 0.516;* 
Training in wil conrnation 1.5432 0.655Z8 
Sire 14 Farm 4.71935 0. 3S22' 
Per capita income 0.~11'2 I 0 .~1~122 '  
Crop depndencv l.013i 0.i0il 

*Signiticanr at a = 10% 

Training in soil erosion problems and conservation measures is alw an impinant factor i n f 1 u e ~ -  

ing adoption of m k  walls in Frin-Jacques. The results s u e s t  that the p-obhilin. d i d o p t i n g  n r k  w l l r  

as erosion-control measures increases with training. Farmers who receive rraining in soil conwn-arllm. 

especially rock walls. are 4.7 times more likely to adopt this practice than t h o x  who Jo nor. The intor- 

mation collected during the survey indicates that more than 50 p r i e n t  ,)i farmers In Fon-Jacqwr h a w  

no formal education, hut some of them have particiratd in training sesiom on mil conservarim pcx- 
tices. It is not essential for a farmer to have a high level d i , ) m a l  ~ h o o l i n g  to y n i c l y r e  in *XI ccnur-  

vation training. The  rraining sessions usually increase tamers' awarrnm oiilamages c a m 4  by e n e i m  a d  
the direct knefi ts  of consen-ation. 

Another factor that has a puitive impact on the pihability oi&y.ting nrk  ualls in Fon-Jacqw 
is per capita income. in Fort Jacques, past soi l  conservation projects have h e l d  with the establishment 
of rock walls on some pubhcly owned e r d e d  plots. However, the majority cri tarmen have implementd 

structures on their plots with their o n n  iinancial means. The high protxth~lirv chat nvk  uill increair. 

crop prducrion provides incentives for investment in such a soil conserwtion p r ~ t i c e .  G w n  the cub- 

srantial amount of cash requird to estahlirh rock walls. the protwbilin- ~ i ~ d o p t i n g  t h ~ r  rechn~que ~nrrea- 
es as the level o f p r  capita income increases. Crop JepnJency  IS a i x ro r  that xvm. r e  have a p m r w  

influence on the probability ,d adc>ptiun d n ~ k  walls: hut its rH&t w mawinallv n p ~ h c a n t .  

Membership in local orpni:ations and size tit' t a m  are incllhfrd in the a&ptwn m&l cli rcxk 
walls. Fbrh variables are significant determinants ,d dopt ion  o i  r,wk u-alls. hut thev have q a r i v e  

impacts. .4s size o t  farms incrases hy one unit. the pnihabilin. rhar tarnten will .adopt nxk  w-allr Jrcrea'i- 

es by 0.49. As mentioned hy iarmers. rock wall installation is e x p r ~ i v e .  It is v e y  eiiectivc in controlling 

erosion panicularly tm sloping plots. hut cash is n r d d  for the initial invrmnrnti. Even t t k y h  in\--[- 

ment in such structures may hr profitable in this .area, it m.w & iinaniiallv J~firculr to t-tahl~$h l.3rrr num- 

bers d structures requird on a large farm to r d u c e  enwicm while ensunng the t a m  iamdv wn-l\-A. In 

addition, it may be Jificult to iind and t r a n s p n  heavy rocks to conserve large su&e areas. 
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The findings also suggest that membership in local organizations has a significant, but negative 

impact on the adoption of rock walls. Farmers who participate in local organizations are 0.2 times less like- 

ly to adopt rock walls in Fort-Jacques. Originally, strategies to promote rock walls in several locations in 

Haiti focused on community groups. Farmers interviewed in Fort-Jacques state that not all members ben- 

efit from such groups. Given the importance of the structures in the production systems, it is better for an 

individual farmer to make his own decisions. 

In short, various factors play significant roles in the probability of adoption of rock walls in Fort- 

Jacques. They include personal characteristics of farmers, institutional factors, such as membership in local 

groups, training in soil conservation, and economic factors such as per capita income and size of farm. 

Contribution of rock walls to household income in Fort-]acques 
As mentioned earlier, farmers in the Fort-Jacques area earn income from various sources. 

However, agriculture remains the main source of earnings. Once a particular technique is adopted, a direct 

positive effect on agricultural products is often expected. Increasing crop yields ultimately improves the 

level of income of the adopters. The average level of per capita income in Fort-Jacques is 2,252 gourdes 

for an adopter of rock walls, and 1,736 for a non-adopter. About 50 percent of adopters have per capita 

incomes between 1,000 and 3,000 gourdes, while 49 percent of non-adopters have incomes less than 1,000 

gourdes (Table 6). 

TABLE 6. DISTRIBUTION OF THE ANNUAL PER CAPITA INCOME 8 1  ADOPTERS AND NON-ADOPTERS 

Adopters Non-adopters 

96 of farmers % of farmers 
Less than 1000 gourdes 26 49 
1000 to 3000 gourdes 50 36 
Above 3000 gourdes 24 15 

Analysis of variance was used to determine whether adopion and maintenance of rock walls are 

significant contributors to household revenues in the Fort-Jacques area. Effects of rock walls were analyzed 

for crop revenues, total agricultural income, total farm income (which includes all sources of eaminzs), 

and per capita income. 

Results of the analysis reported in Table 7, support the idea that adoption of rock walls positively 

influences farm family income in Fort-Jacques. Indeed, rock walls significantly and positively influence 

crop revenues, total agricultural income, and total farm income. Results of the analysis clearly show the 

importance of rock walls to crop production. In the case of crop revenues, the model has an F-value of 

8.01 (p=0.0055). The F-statistic level of significance implies that the difference between rock wall 

adopters and non-adopters in terms of crop revenues is highly significant. 

The farming system in Fort-Jacques is intensive with the utilization of improved inputs, such as 

seeds, fertilizers and pesticides. Run-off may be relatively important on unprotected sloping plots; there- 

fore, the use of expensive inputs on such plots may lead to loss of considerable amount of money. Thus, 

investments in crop production with the use of costly inputs in Fort-Jacques become attractive once 

anti-erosive structures are established on plots. 

Adoption of rock walls appears also to significantly contribute to total agricultural income 

which includes crop and livestock revenues. The F-value for this model is 6.73 (p = 0.0107), suggesting 

that adoption of rock walls makes a significant contribution to farmers' agricultural income. According 

to data collected in the area, the average agricultural income of rock wall adopters represent 1.61 times 
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that of non-adopters. Thaw findings show the impnance of this mil ctmwrvaricn mraillrr to agricul- 
tural production in the Fort-Jacques community 

Sovre OF Sunoflouuc )kulsqlnm F-rJuc Fr% 

Crop revenues 
Adoptlon 1 192832254.45 19?832?54.45 801 0.&'55 
Error 118 192832254.45 ?4c391?c'.76 
Total 119 29137729iW.4 

Total agricultural income 
Adgtlon I 2259668393.94 2?5Y66&393 94 6 7 3  0.0lC7 
Error 1 18 22596613393.94 33571 1564 2 2  
Total 1 19 4c119547650.6c1 

Total hrm revenues 
Adopt~on I 887216945.89 887216Y45.89 6 .N  0.016 
Error 118 16705~7Y677.89 147832829.iY 
Total 1 I 9  175923?6623.79 

Total farm income, comprising agricultural and nun-agriculrural incomes, appears to k psirave- 
ly affected by the adoption of rock walls. The F-value obtained with this mdel  is 6 .N  a d  the F-saris- 
tic is significant at conventional levels. It is clear that adoption of nwk d l s  affect directly anJ i d -  

r e d y  household total income in Fon-Jacques. In terms oiconrribution d rock walls to huusehoU p r  
capita income. no significant dirierence is obsemd. The F-value for this model is 1.76. Even rhough the 
level of income is different between the two proups. the distribution <lithe numkr o t ' p ~ l e  JrlPnJenr 
on the household may average the pr caplta Income at a level that mlnlmlzes the d~iterrnce between 
adopters and non-adoprers. 
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CONCLUSIONS 
Fort-Jacques is considered one of the zones where farmers have historically invested in rock 

walls without government subsidy. Adoption of this practice, which requires significant cash and labor 

investments, is influenced by the value of the crops grown in this area and the slope of the land. 

Encouraging adoption and management of rock walls in Fort-Jacques and surrounding areas is important 

because of the negative impacts of soil erosion on the environment, and the threat soil erosion repre- 

sents to downstream villages. 

Farmers' behavior toward adoption and management of rock walls in the study area is influ- 

enced by social and economic factors. Gender, training in soil conservation, and per capita income are 

found to be positively and significantly influential in the adoption of rock walls. The results imply that 

male farmers are more likely to adopt rock walls than females. Also, training in soil conservation prac- 

tices raises farmers' awareness of the potential damage of soil erosion, and consequently positively affects 

the adoption of conservation measures. Nonetheless, implementation of rock walls is cash demanding. 

Farmers with higher per capita income seem to be more likely to invest in rock walls than low-income 

farmers. 

Larger farms and group membership inhibit the adoption of rock walls as evidenced by the nega- 

tive sign of the coefficients. Limited resource farmers, whose survival depends on the piece of land they 

operate, are more likely to adopt rock walls because less cash is needed to protect a small farm than a 

larger one. 

It is obvious that rock walls are very important to small-scale farmers in Fort-Jacques. A num- 

ber of farm operators have established rock wall structures on their plots to facilitate the production of 

vegetable crops. Management of mck walls differs from one farm to another. The study shows the 

importance of socioeconomic factors in farmers' decisions to adopt and manage rock wall structures. 

Given the nature of the farming systems in the region and the characteristics of the rock wall technolo- 

gy, external factors not included in the study may have significant impacts on investment decisions. 

Farmers may be well aware of erosion problems, but are not willing to adopt sustainable practices in the 

absence of appropriate incentives; thus, it is important to develop policies that encourage profitable 

investments in soil conservation practices. Improvement of the market channels for both inputs and 

outputs of the main vegetable crops produced in the area may be an important step toward encouraging 

the adoption of rock walls in Fort-Jacques. 
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